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SECTION I - SUMMARY

1-0l. Summary. The Blue Marsh Dam and Reservoir Y/ is located on
Tulpehocken Creek, a tributary of the Schuylkill River in Berks County
about six miles northwest of Reading, Pennsylvania. The primary purposes
of the project are flood control, emergency water supply storage, water
quality control and recreation. This report deals with the water quality

aspect of the project.

The drainage basin above Blus Marsh Lake consists principally of farmland
and woodland with scattered housing located along the rural roads and

small villages. Stream valleys, within the watershed have moderate to

steep slopes, mostly wooded, with adjacent open fields devoted principally
to agricultural pursuits. Pollution control in the Watershed is problematic,
due to septic tank overflows, lack of sewage systems and drainage from

farmlands within the basin.

The pH range for the maintenance of good fish production should be between
6.5 and 8.5. The State pH standards of 6.0 to 8.5 are being met at all

tributaries and the main stream. Bicarbonate derived from limestone of

f L e e

the upper Tulpehocken and Spring Creek basin provides for a high buffering
capacity of the water for maintaining a pH on the main stem generally
between 7.5 and 8.5 Northkill and lLiching Creeks, which flow over shale

of the Martinsburg Formation, have a lower buffering capacity and a pH

between 7 and 8.

1/ Blue Marsh Dam and Reservoir Location (Plate 1).
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Blue Marsh Lake has a wide variety of fish, ranging from bass to game

fish such as Tiger muskellunge. Prior to the official opening of the
Blue Marsh project, on 15 July 1979; the Pennsylvania Fish Commission
began stocking the lake in May and June with 400,000 largemouth bass fry,
25,000 walleyes, 15,000 crappies and 75,000 channel catfish fry. During

August, another 5,000 largemouth bass was stocked.

Finally, 7,000 Tiger muskellunge were stocked during October of 1979.

The Fish Commission reported that there was a very low fish mortality rate

and a prolific growth exhibited in largemouth bass and other fish. Fishing
in lake waters was reportedly excellent with similar expectations for 1980.
Most fishermen contacted expressed deep satisfaction with the fishing

provided by Blue Marsh Lake.

Monitoring of lake waters began in June 1979 by U. S. Geological Service
and the Corps in September of the same year. The results of that report
can be found in (Appendix A). In addition to Corps' testing for pH,
dissolved oxygen, temperature, and specific conductance, the U. S.
Geological Survey tests for bacteria, arsenic, chlorophyll a, and nutrient
levels. Algae infestation did not manifest itself to the point of a
problem. Since the lake is less than a year old, it is difficult to

postulate future lake conditions as to algae infestation.
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SECTION II - INTRODUCTION

2-01. Purpose and Scope. The purpose of the report is to present and

"
-

v* .
,t.-.
:i Lake. The analyzed data (Appendix A), meets the standards established by
-3
%} ' the U. S. Environmental Protection Agency and the Commonwealth of Pennsylvania
i3
3 ) as outlined in Chapter 93, Water Quality Criteria.
13
% The fecal coliform standards for swimming beaches is 200 fecal coliforms
%c per 100ml of sample and this was not exceeded during the current year.
The report characterizes the general design areas as to land use, potential
F
 * pollution sources contributing to the lake, the project itself and the
o
relationship between potential water quality problems that may occur and

briefly interpret the water quality data collected to date at Blue Marsh

possible effects of the lake on the water quality.

Sngatt -
R S

2-02. Authority. This report is submitted in accordance with the Corps

of Engineers policy authorized in ER 1110-2-334, "water Quality Management

“"’E‘u"' ' -.

at Corps' Civil Works Facilities”, 1 May 1974.

1 2-03. Background Information. Blue Marsh Lake is located on the Tulpehocken

- Creek about seven miles northwest of Reading. Blue Marsh Dam, spillway and

3 outlet works was essentially completed in the fall of 1978, and dedicated

on 15 July 1979. Flood and water quality gates were closed on 23 April 1979;

. with the water reaching the summer pool (EL 290) on 16 September 1979.
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Lake monitoring began on 20 June 1979 by the U. S. Geological Survey,
and the district instituted profile monitoring on 13 September 1979. The

pPrimary purposes of the reservoir are for flood control, future water

ek iy g
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supply, water quality and recreation. Blue Marsh Reservoir is one of

four flood control structures in the Delaware River Basin.

2-04. Pertinent References. The following references are considered

pertinent to this report.

a. (ER 1110-2-1402)
b. (ER 1130-2-415)
c. U. S. Geological Survey, Water Resources Investigations,
Water Quality Study of Tulpehocken, Prior to Impoundment
of Blue Marsh lLake, (77.55).
i d. U. S. Geological Survey Water-Resources Investigations (78-53);
r Bacteriological Water-Quality of Tulpehotken Creek Basin, Berks
and Lebanon Counties, Pennsylvania.

Chemical, Bacteriological and Physical Data documented in Appendix
A of this report.
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SECTION II1I - AREA AND PROJECT DESCRIPTION

3-01. River Basin Characteristics. The Blue Marsh project is located in

Berks County in southeastern Pennsylvania (see Plate 1). The project is
on Tulpehocken Creek, which has its source near the city of Lebanon and
flows generally eastward towards its confluence with the Schuylkill River,
about seven miles below the dam site at Reading. The Tulpehocken Creek
watershed covers approximately 215 square miles with more than 80 percent
of the drainage area located above the dam site. The general topography
of the basin is characterized by hills with rounded tops and steep slopes,

mostly of which, are wooded.

The watershed is essentially rural and agriculturally oriented with approxi-

mately 24 percent of the project lands forested; primarily occurring on
steep slopes and along the bottoms of narrow ravines. Urban and villages
lands in Myerstown, Womelsdorf, Robesonia, Wernersville, and numerocus
smaller communities make up the remainder of the Blue Marsh Lake's
drainage basin. Reading, which is the county seat, is located approxi-
mately 7 miles downstream of the Blue Marsh Dam at the confluence of the

Schuylkill River and Tulpehocken Creek.

The project is located in the temperate northeast Atlantic Coast climatic
zone, an area of frequent changing temperatures and moderate, year-round
precipitation. Precipitation is relatively uniform throughout the year,

averaging between about 6.4 and 10.3 percent per month of the yearly total

i s Tt i
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of 41.43 inches. Snowfall averages about 30 inches per year over the
entire Tulpehocken watershed. Temperatures at Blue Marsh Lake area,
during July and Auqust have a daily maximum temperature above B0 degrees.
From May through September, the daily average temperature approaches 70°F.
These temperatures in conjunction with high humidity result in very hot

summers.

3-02. Project Description. The principal features of the project are:

a dam embankment, a spillway, an outlet works, a service building, an over-
look, and two residences for the dam operator's use. Most of the Blue
Marsh Lake projects approximately 5,500 acres of Federal land and water and
460 acres of state-owned land will be available for recreation and related
uses. The dam is a rock~faced, earth-filled structure across the valley
of the Tulpehocken Creek. The dam is about 1,775 feet long with a 30 foot
graveled maintenance road along the entire length. The top of the dam is
at elevation 332, twenty-five feet above the spillway crest, with 5.6

feet of freeboard above the peak spillway design flood pool. The spillway
is an unlined channel through a natural saddle about 1,500 feet south of
the dam. The channel is 300 feet wide and approximately 1,360 feet along
the centerline. The sill is 300 feet wide, 30 feet long and extends from

the crest elevation of 307 to elevation 323.

R AL Bl i .o s oo
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The outlet works consists of an approach channel, intake tower and service
bridge, conduit, stilling basin and exit channel. The intake tower contains
the operating house, intakes, gates to regulate intake flow and conduits

to convey withdrawals through the dam embankment.

The reservoir, when filled to the recreation pool, elevation 290, is
approximately 8.8 miles long and slightly over a mile at its widest point
just north of the dam. The average depth is about 25 feet and a maximum

depth of 56 feet (summer season pool) near the dam.

The recreation areas are located along the north bank of the reservoir
which provide a bathing beach, change house with sanitary facilities,

picnic areas and a boat launch area. A second boat launch area is located
on the south bank near state hill. The recreation areas were built, main-
tained and operated by the Army Corps of Engineers. The service building,
located on the east embankment near the dam structure, provides office space

for management personnel and garage space for project vehicles and equipment.

3-03. Climate, Yy The project is located in the temperate northeast
Atlantic climatic zone, and is characterized by frequent changing tempera-
tues and moderate amounts of precipitations. The area is subject to

precipitation from normal rainfall, thunderstorms, and heavy rains associated

1/ Climatological Data, Blue Marsh Lake - 1979. TABLE 1.
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TABLE 1
BLUE MARSH LAKE

CLIMATOLOGICAL DATAi/ - JAN - SEPT. 197¢

Total Avg. Highest Lowest Days

Precp. Snow Temp. Temp. Temp. with

MONTH (inches)  (inches) (°r) (°F) (°F) Precp.
JAN 10.27 9.1 27.6 61 6 21
FEB 5.01 4.2 20.5 49 -8 11
MAR 1.94 T 42.8 79 13 6
APR 4,12 0 49.5 79 26 11
MAY 5.04 (o] 62.1 91 34 14
JUNE 4.32 0 67.7 88 42 9
JULY 3.06 0 73.2 93 47 10
AUG 2.11 0 72.8 a3 43 8
SEPT 6.30 0 64.7 89 38 10

Reading Station.

1/ Extracted from the Monthly Summary Report- NOAA - Data collected at the
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with hurricanes and snowfall. Based on records compiled by NOAA at
Allentown, which is physiographically similar to the Blue Marsh Lake

area; July and August have daily maximum temperatures above 80 degrees (F).
From May through September average highs of 70°F have been recorded. Snowfall

averages about 30 inches per year over the entire Tulpehocken watershed.

3~04. Dam and lLake Characteristics.

a. Embankment. The dam is a rock-faced, earth-filled structure
across the valley of the Tulpehocken Creek, about 7 miles northwest of
Reading. The top of the dam is surfaced with gravel to serve as a maintenance
road. The top of the dam is at elevation 332 with the spillway located
through a saddle about 1500 feet south of the dam. The spillway is an

ungated structure with crest at elevation 307.

b. OQutlet Works. The outlet works consists of an approach channel,

intake tower and service bridge, conduit, stilling basin and exit channel.
The intake tower contains the operating house, intakes, gates to regulate

intake flow and conduits to convey withdrawals through the embankment.

c. Reservoir. The reservoir when filled to the recreation pool
(El. 290), is approximately 8.8 miles long and slightly over a mile at

the point of maximum width. The average depth is about 25 feet, and the

maximum is 56 feet.
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3-05. Geological Patterns. The rocks underlying the Blue Marsh Lake

project were deposited as sediment nearly half a billion years ago.
After consolidating into solid rock, they underwent folding, and in recent

times, the folded strata was exposed by erosion.

Two major layers of sediment crop out beneath the soils of the Blue Marsh
project. The Beekmantown limestone group is the older of the two, having
been deposited during the lower Ordovician period some 480 to 500 million
years ago. The younger rocks are collectively termed the Martinsburg
Formation which were deposited during the middle and upper Ordovician

period, about 480 to 440 million years ago.

The Beekmantown limestone has been exposed by the erosion of overlying shales
in only one place within the project. At the crest of an anticline, the
outcrop forms a 5,600 by 1,000 foot oval about 1,800 feet north of the

dam. The bedrock in this exposure is encountered within 20 feet of the

surface.

The Martinsburg Formation has two divisions; the lower shaly member which
underlies most of the project, and the upper sandy member, which rests
atop the lower section and underlies only the northwestern portion of

the project. The rocks in both divisions occur in numerous layers. Most
of the layers are composed of some kind of shale, but beds of sandstone,
limestone and conglomerates also occur. The depth to Martinsburg bedrock
varies, but generally averages only 2 to 3 feet. The overburden is

somewhat thinner on the ridges and steep slopes but may reach depths as

high as 6 feet or more in a few level areas.




B 3-06. Soils. L/ The majority of the project's soils are of three
o
£

series and types. Weikert-Berks shaly silt loam covers about 40 percent
of project lands above elevation 290, Litz shaly silt loam covers about 20

percent, and Berks shaly silt loam, about 15 percent. All tend to be

ame Taasten r

somewhat dry, to contain many shale fragments and to be relatively shallow

over bedrock.

¢

i- 3-07. Vegetation. Nearly all relatively flat lands and slopes under

‘t 15 percent have been cleared and farmed - principally for grass, hay,

grain and corn to sustain dairy operations. Woodlands presently account
for about 1,400 acres or 24 percent of project lands. They occur primarily
on steep slopes and aiong the bottoms of narrow ravines. The dominant tree

épecies are red oak and white oak. Other major components include black

dogwood, black cherry, white ash, black locust, sassafras, juneberry and red

b
N oak, chestnut ocak, several hickory species, beech, tulip, hemlock, flowering
t; maple.

1

3-08. land Use. The Blue Marsh Lake Park comprising of 5,500 acres of
i Federal lLand and water will provide public use areas to accommodate 250,000
recreationists annually. The public use areas presently in use are for

‘ picnicking, boating, swmming and hiking. The park and its public use areas

were constructed by the U. S. Army Corps of Engineers in 1978 and dedicated

in July 1979.

The park is managed, operated and maintained by Corps personnel.
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The Pennsylvania Fish Commission stocked the lake in 1979 with various

typres of game fish and is also responsible for lake management. Manage-

ment of adjacent lands are under the jurisdiction of the Corps. Most

of remaining lands in the watershed are devoted to farming and other

closely related pursuits such as orcharding and timbering.
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SECTION IV - WATER OUALITY DATA

4-01. Purpose of Sampling Program. The purpose of taking water samples

is to establish a base line inventory of -water quality parameters within

the areas influencing and influenced by the lake.

The data that will be collected and documented will be useful in determining
the kind of pollutants that may occur in the watershed and within the lake
environment. From this date, the Corps through the Pennsylvania (DER),

can initiate corrective action to control or minimize these sources of
pollution. It is the Corps' intent to develop a meaningful water quality

program and to conform with the Pennsylvania (DER) standards as outlined in

Chapter 93, Water Quality Criteria.

4-02. Testing Procedures and Equipment. The U. S. Geological Survey has

conducted pre-impoundment studies Y %/ at the Blue Marsh Project for the

Corps. Those investigations dealt with the Biological, Chemical and Physical

aspects of the proposed project.

Beginning with the spring of 1979, and filling of the lake, the U. S. Geologi-
cal Survey initiated a program of collecting lake water samples at prescribed
levels at four points within the lake and two points downstream of the dam.
These samples were analyzed for chemical, biulogical, bacteriological

constituents; - sediment and bed material,for heavy metals.

!7 Water-Quality Study oI Tulpehocken Creek - Water Resources Investigations,

77-55, Bacteriological Water-Quality of Tulpehocken Creek Basin Water
2/ Resources Investigations, 78-53, April 1978.
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The Philadelphia District initiated lake stratification testing in June
1979. The parameters tested for were dissolved oxygen, pH, temperature
and specific conductance. The data results are tabulated in (Appendix A)

of this report.

4-03. Data Available. Y Considerable data has been collected and documented

for future use in project regulation, pollution detection and to initiate
protective measures to stream inflows and lake waters to conform with
Pennsylvania (DER) Regulations, Chapter 93. Beginning in June 1979, a water
quality management program was initiated through contract services with

lake stratification testing conducted by the Philadelphia District.

Stratification testing indicated anerobic conditions throughout the lake
extending from 4 meters to 14 meters below the surface waters, with 0.0
dissolved oxygen readings observed. This condition improved with time

and on 23 October 1979, a dissolved oxygen reading of 7.9 was recorded at
the site in front of the dams. This condition is typical of new lakes and
should stabilize with time. Extensive growth of pond weeds and algae were
observed at the inlet with (upper lake) during the monitoring program.

The analysis of water samples suggest the Tulpehocken Creek basin to be

a highly fertile environment, evidently caused by runoff which contain

large volumes of dissolved fertilizer and animal matter.

Major stream inflows will be included in future sampling and will be
analyzed for dissolved oxygen, conductivity, pH, phosphorous, total

dissolved solids, nitrate, nitrite, ammonia, temperature and bacteria.

14
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On the basis of this accumulated data, the Philadelphia District will

evaluate and apply this information in the future management of Blue

Marsh Lake.

The Environmental Branch will continue coordination efforts with the Penn-
sylvania (DER) for the purpose of continuing their assistance in conducting
Biological and Chemical Surveys of stream inflows and lake waters at the

Blue Marsh Project.

Fecal coliform samples were collected at the beach waters by the U. S.
Geological Survey and analyzed at their facilities. The current fecal
coliform standards for swimming beaches is 200 fecal coliforms per 100/ml
of sample and this was not exceeded during the 1979 testing period at Blue

Marsh Lake.

Since Blue Marsh Lake is relatively new and the water quality data documented
to date insufficient, it is problematic to draw precise conclusions re-
garding water quality conditions at this time. The indications are that
minor problems were encountered in algae proliferation in the upper lake

area and anerobic conditions were recorded at bottom depths.

4-04. WATER CHEMISTRY

a. Nitrogen and Phosphorous: The concentrations of nitrogen and

phosphorous necessary at the beginning of the growing season to produce
nuisance populations of algae were suggested by Sawyer (1974) to be

0.30 and 0.015 mg/1l respectively.

15
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In Tulpehocken Creek concentrations of nitrogen and phosphorous exceeded

Sawyer's critical values in all of the samples collected within the lake ]
site (fig. 1 and 2). Median concentrations of nitrate-nitrogen and total
phosphorous near the dam site were 4.5 and 0.13 mg/l, respectively.

Nutrient concentrations were higher during periods of runoff.

The load of nitrogen and phosphorous at various discharges is plotted in
figures 3 and 5. Based upon flow duration, the annual input of nitrogen
to the lake is about 1,400 tons (1,270 metric tons) or 8 tons (7.3 metric
tons) per square mile, and the annual input of phosphorous is 46 tons

(41.7 metric tons) or 0.26 tons (0.24 metric tons per square mile).

b. Dissolved Oxygen. The concentration of dissolved oxygen in

water in equilibrium with the atmosphere, depends on temperature and dissolved-
solids content of the water. The solubility of dissolved oxygen increases as
temperature and dissolved solids decreases. The State has established the
minimum dissolved-oxygen concentration necessary for maintaining healthy
aquatic life in Tulpehocken Creek as 5.0 mg/l and a daily mean not less

than 6.0 mg/l1. Minimum values at all five stations (Figure 4) exceeded

these standards, and although it is probable that the daylight sampling
program has not disclosed the true minimum values, the criteria are undoubtedly

met at all five sampling sites.

An analysis of the dissolved oxygen saturation curves for Tulpehocken .
near Blue Marsh Dam site discloses that saturation was succeeded 87 percent
of the time, indicating a high rate of photosynthesis of aquatic plants and

a low biochemical oxygen demand (BOD).

16
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;E Stratification monitoring L/ which began in June 1979 revealed that anerobic

i; conditions existed from approximately 4 meters to lake bottom throughout the

;’ lake until the middle of October. This condition improved during October

E— as indicated by a dissolved oxygen reading of 7.9 and better at the lake

;, bottom near the dam and throughout the lake. Dissolved oxygen readings

é; showed a marked improvement at all four test sites and met the standards as

§. published in Chapter 93, Water Quality Criteria, Pennsylvania DER.

3

7

Z d. pH. The pH range for the maintenance of good game fish production
should be between 6.5 and 8.5. Our testing program (Appendix A) indicated

7 that the criteria established by Pennsylvania DER were met and slightly

;. exceeded at all lake stations during 1979. This could be contributed by the

bicarbonate derived from limestone of the upper Tulephocken and Spring Creek

basin and is responsible for the high buffering capacity of the water and

g o
v

for maintaining a pH generally between 7.5 and 8.5 throughout the lake.

'.g.*vwv

e, Total Dissolved Solids (TDS) and Specific Conductance

P g

Specific conductance is a measure of the ability of a unit volume of material
to conduct electric current. In water, this ability is directly related to ]
. the concentration of ions and therefore to the concentration of dissolved

solids.

e Water-quality criteria for Blue Marsh Lake, (Pennsylvania DER Standards,

Chapter 93), require that the montly average must not exceed 500 mg/l dissolved ‘
solids and must not exceed 750 mg/l at any time. Specific conductance data
(Appendix A) indicate that these criteria are being met at all four testing

sites within the lake. i

1/ APPENDIX A - Blue Marsh Lake Stratification Testing - Philadelphia District.




4-05. COLIFORM SAMPLING

The coliform counts at Blue Marsh remained within the limits established by

T L YIRS R i S

the Pennsylvania (DER) of no more than a geometric mean of 200 colonies per
r 100 millimeters of sample for total coliform. The highest count follows a
L. period of rain, particularly afier a prolonged dry spell, indicating that
;; runoff carries material into the water rather than from point sources. The
:g: following test results of bacteria were recorded on 18 September ard 23
:% October 1979, at Blue Marsh Lake.
i
>

BLUE MARSH LAKE

Site FE/100 ml F.S./100 ml Date

-tl‘
N

Beach (west) 26 40 18 Sep 79

N

Water Surface

?. at Spillway 6 1 "
L Middle rLake
L Surface 3 2 "
F
4 Spring Creek
- Sur face 12 4 "
Inflow Surface 43 44 "
Sluice Gate Outlet 18 23 "
- Spillway 3 2 23 Oct 79
Mid Lake 3 14 "
Spring Creek 5 1 "
- Inflow 1100 1600 "

18
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Fecal coliform standards of 200 per 100 ml for bathing waters was not
exceeded at the beach area during 1979. However that standard was exceeded
at the inflow (upper lake) on 23 October 1979. It appears that the Fecal and
Fecal Strep data as cited above indicates that tremendous die off of
bacteria occurs between the inflow and the beach area, a distance of

approximately 8 miles.

4-06. ALGAE. The potential for algae bloom remains high particularly in

the upper reaches of the lake.

Concentrations of nitrogen and phosphorous exceed minimum values suggested

by Sawyer (1947) as critical for the nuisance growth of aguatic plants at

all stations (Plate 2) and in all samples, and was highest after storm runoff.
Based upon estimates from flow duration curves (Figures 3 and 5), the annual
input of nitrogen and phosphorous to the lake is about 1,400 tons and 46 ton

respectively.

19
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SECTION V - INTERPRETATION OF DATA

5-01. General Post-Impoundment Conditions. Blue Marsh Lake does not

have an acid problem. The bicarbonate derived from limestone of the
upper Tulpehocken and Spring Creek basins, is responsible for the high
buffering capacity of the water. As a result, pH readings between 7.5
and 8.5 are found throughout the lake at lower levels. However, for

the most part, pH readings between 9.0 and 9.5 are found at the surface
and 1 meter below the surface. Since the lake didn't fill till September
1979, it can be assumed that mixing hadn't occurred to the point where

pH readings would stabilize.

Algae problems occurred in the upper reaches of the lake during August
and September with green algae the dominant species. This condition

was the result of excessive nutrient inflows and the hot weather which

prevailed during this period. It was noted that the lake cleared in

October 1979 and the algae infestation was reduced considerably.

Analysis of data v collected by the Philadelphia District and U. S.

Geological Survey indicates that the water quality of lake waters meets
the standards as set forth in the Clean Streams Law, ref. Title 25,
Chapter 93. Documented data indicates that generally throughout the

summer season, water gquality remained good and is acceptable for recreational

pursuits.

5-02. Fishery. Blue Marsh Lake is expected to be primarily a walleye-

bass lake with crappies, the principal forage fish.

1/ APPENDIX A - Stratification Testing
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Tiger muskellunge, which were also stocked, will provide excellent

future sport fishing opportunities throughout the lake. Both largemouth

and smallmouth bass exhibited tremendous growth from May through Septem-
ber 1979, with very low mortality rates. Fishermen contacted expressed

deep satisfaction with the quantity and size of fish that were taken.

The Pennsylvania Fish Commission is responsible for the stocking manage-
ment and patrol of the Blue Marsh Lake. The Commission's fish stocking

program began in May 1979 and has progressed quite satisfactorily this

Ll T "’"""fn‘\""*'ﬁ'fi‘.‘?f "'"glﬂq‘ " Pl L“_‘.‘:'-,' . ‘ '»f;, " e
i SRR wo E PEEEACE

past year.

vll-“

1979 - PENNSYLVANIA FISH STOCKING PROGRAM

Largemouth Bass Fry 400,000 May 1979
> 31 Walleye Fry 25,000 June 1979
‘;i Crappies, fry 15,000 July 1979
';L Channel Catfish, frey 75,000 July 1979
l? | Largemouth Bass, fry 5,000 August 1979
Tiger muskellunge, fry 7,000 October 1979

5-03. Coordination Efforts With Other Federal and State Agencies.

The Philadelphia District requested the U. S. Geological Survey to perform

Chemical, Biological, Bacteriological, Physical and Sedimentation Studies ,
E for Blue Marsh lake for FY 1980. Partial data Y4 has been recorded and
| the balance of the study, in the form of a report, will be submitted to

the Corps during September 1980.

1/ Appendix A - Stratification Data.
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Pennsylvania (DER), Bureau of Water Quality, has been contacted in an
attempt to secure their services to collect and analyze water samples
from the major tributaries of the Blue Marsh Lake. An attempt will also
be made to initiate a macroinvertebrate and benthic invertebrate study

on these same streams.

22
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SECTION VI - RECOMMENDATIONS AND PROPOSED STUDIES

k:

5 6~01. General, The following recommendations and proposals are made
;f4 relative to the water quality management and control at Blue Marsh Lake.
iz

4

&

a. Maintain present sampling frequency to maintain a close sur-

veillance over the water quality in the lake.

b. Establish tributary and downstream sampling and monitoring for

dissolved oxygen, pH, nitrate, nitrite, ammonia, total dissolved solids,

e

ions, total phosphate, specific conductance and bacteria.

o

c. Coordinate Corps Monitoring activities with Pennsylvania DER's
i
:'-j and attempt to secure PA. DER's Water Quality Section to initiate Macro-
: % invertebrate and Benthic Invertebrate studies in the tributaries of the
E Blue Marsh Lake.
&
- ¥ d. Correlate data collected from other agencies and establish
€ 3
. their sampling points, procedures and equipment used for testing.
e. Continue close cooperation with the Pennsylvania Fish Commission
i in the management of Blue Marsh Lake and initiate improvement of fish
-
habitat both in the lakes and downstream from the dam sites.
!
) f. Maintain a permanent record system of data on hand and other
-t

. data obtained from all other sources. Such data will be used as a

management tool and provide a means for evaluating water quality trends.

o s < e b o

23
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6-02. Findings and Conclusions. The water sampling program will be

expanded to include tributary and downstream monitoring beginning in

September 1981.

Bacteriological monitoring will be initiated in April 1980, particularly
at the beach area, for compliance with Pennsylvania DER standards for

public bathing areas.

1/

Documented data = collected on water quality for Blue Marsh Lake from
June through October 1979 indicates that the quality of water remains
within the standards established by Pennsylvania DER. During periods of
heavy precipitation, there is slight increase in nutrient enrichment and
bacteria counts, but this condition dissipates rather quickly with no

apparent detrimental effect on water quality.

Previous studies indicate that bicarbonate derived from limestone of the

upper Tulpehocken and Spring Creek basin is responsible for a high buffering

capacity of the water and for monitoring a pH of 7.5 and 8.5 in the Blue
Marsh Lake. In some cases, the Corps testing program indicated pH

readings of 9.0 and better.

Secchi readings, (Appendix B) were below average indicated moderate growth

of algae and weeds, apparently due to the nutrient enrichment of lake waters

caused by runoff.

1/ Appendix A - Stratification Testing
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6-02.(a). FUTURE TRENDS.

Blue Marsh is rather new, therefore, it is difficult to predict future
water quality trends since the lake has not stabilized and there is

insufficient recorded data for predictive analysis.

The Philadelphia District began its water quality testing program in
June 1979. This program will continue and will be expanded to include
other parameters presently not included. It is also planned to add
bacteriological testing at the beach area and tributaries to the lake
waters. Samples for chemical and bacteriological analysis will be
collected from various depths at random times during the year and

analyzed at Pennsylvania's (DER) laboratories in Harrisburg.

It appears, according to 1979 observations of lake water, that algae and
pond weeds may become a future lake problem. Future management efforts
should address this problem and recommend proper control methods to

minimize these conditions.

6-02. (b). Water Supply. The Delaware River Basin Commission (DRBC) and

the United States of America agreed to a contract for certain Water Storage
space in the Blue Marsh Reservoir. Western Berks Water Authority is presently
under contract with the DRBC to take water from the stream until such time

as the Authority may elect to connect into the water supply system at the

Blue Marsh Dam. The Authority is presently securing its water from the )
stream, which meets the quality standards as established by Pennsylvania

DER, Chapter 93, Water Quality Criteria.
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The forty-eight inch water supply pipe is presently not available for
direct withdrawal. This unfavorable feature results in a partial water
release tower capacity and can cause anoxic conditions at lower lake
depths. To aid im limiting this condition, it 18 suggested to uncap
the 48" water supply pipe, install a small auxiliary basin and an energy
dissipation device. Either or both sides of the outlet works could

then be used to meet reservoir regulation.
6-~02. (c). Conclusion.

The data recorded from the 1979 water quality testing program at Blue
Marsh Lake suggest that the lake exhibits a nutrient rich environment.
Nitrogen and phosphate levels were moderately elevated; but the long
term effect of this is not known since sufficient data is lacking at

this time to draw predictive conclusions.

The testing program revealed zero dissolved oxygen levels throughout the
lake from approximately four meters below the surface to fourteen meters
in the deepest areas. This anerobic condition existed until October

1979. lLake turnover took place about this time as indicated by improved

dissolved oxygen readings of 7.0 to 8.0,

The proliferation of algae and pond weeds may become a future problem with
time. Close monitoring of this condition will be necessary to determine
timing and the application of proper control measures. Any control measures

will have to be coordinated with the Pennsylvania Fish Commission and the




Pennsylvania Bureau of Water Quality.

L-_v"‘
5 Limited testing for bacteria levels indicate a wide fluctuation of
“;, infestation undoubtedly caused by heavy runoff. It appears that the
3
f} travel time of water from the upper reaches to the beach area was
H. . . .
é; instrumental and the cause of bacterial dieoff. According to bacterio-
g: logical data recorded from waters at the beach area; the coliform
i counts were within the limits established by Pennsylvania (DER) for
i public bathing areas.
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i U. S. GEOLOG'CRL SURVEY
;;:'. WATER RESOURCHES DIVISION
1,, Project: GLUE MARSH . Party: 54/-/(&:1 Ac.&/y;é_
f ~
< Station: £ ILocation: OVER Loo XK,
&3
: Date: 6-20-79 Time: /109 S.D.
v
&
'.‘" Weather: L EaAR Ho7
2_54 Comments:
: g.
4
Depth Temp cond DO Fece/ N
r ET-M oc mhos/cm{ (mg/1) pH BLC‘CI’; a JTUS
— s 24.7 319 10.7 | 37 < | B&
¢ 2 23,4 3:9 o | 98 )
5? ¥ | 23,0 319 | 705 | 8¢ 38£
3 s | 205 327 24 7.3 .
T ¢ | 185 | 330 | 02 | 7/ ) ]
| g /7.0 322 02 |72 ! !
3 10 /6.3 3/0 0.2 | 7as5
Z | 147 325 |02 | 73
i /Y 14,5 J3o0 o2 7.35
= MOTE - | 0,2 ma/t D.o Lﬁ 2ero
3
ouff/ow @ Fage '/.eca ! bacheria - | 250 /1bo n/
; BSQ:L/J cav e XS .’ ]I
I !
3 t i
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U. S. GEQLOGICAL Uity

! WATCR RESOURCLS DIV 1ON
'*‘i Project: BLvE MIRSH . Party: Jerker L aka Av:{
a
v Station: 3 locuation: Mid- L RKE SITE
g
N Date: 20 Jowé&E Time: J2: 00 S.D. 2e”
F ;' Weather: Ao 7~ Sy _ WATER CALM
L { Comments:
%.
e
Depth Temp Cond DO fecal N
- Py -M oc mhos/cm| (mg/1) pPH c/e,', 4 JTUS ]
_ s 249 317 10,0 | 955 1 Be
) 2 239 319 79 | 3.6 i
4 4 | 239 321 8.7 | 8.4 38€
2 5 207 355 49 | 74 |
- ¢ | 150 380 | 20 | 7as |
4 | ]
7 /8.0 390 2.0 | 73¢9 i
! & | /72 397 05 | 732
9 /6.0 380 oz 739 ‘
poi£: 10,2 mefll Do 4 3erg !
' |




U. S. GEOLOGICAY, SURVEY
WATER RESOURCES DIVISION

Project: EL VE  MARSH . Party: 54rke;: [da/ﬂd ‘ 3

p Station: 2 Location: SPR/VvG CREEL _ ‘

t 1

X Date: 2oJorE 79 Time: /215 S.D. J 1
H |

}r‘ Weather: Ho7 K6 Svrny

1 ;_ Comments: )

; b

{ .

Depth Temp Cond DO fecas ,

P Bp-M oc¢ rhos/cm|  (wg/1) DH e/a',i JTUS 3

_ 5 | 247 | 324 | 23 | 933 5 g€ 3

N 2 | 240 32y 8.7 | gas /24€ | @

q o | 225 | 329 | ¢0 647 ;

_ 5 | 205 3294 |/ |73 i

=~ ]

; , g

| %

3,

o

]

;- |

1

]




Comments: Fecal ao/J,[orm éa&/ena, - -270//00/»/_
4

§
7
]
L U. 5. GEOLOGICLI, (URVEY
WATER RESOUPCES DIVISION
- -
‘_?ﬁ Proicct: BLUVE MARSH . Pparty: |B . {L.
,; Station: St7&/ ___ location: /7300
A ;'
S
!.:, _ Date: 2¢ Jownv& Time: /3090 S.D.
¢
g; Weather: HOoT {J SYmn Y
2
A
¥
¢
) »

- Depth Temp Cond DO y
L 'y PP-M oc mhos/cm{ (mg/1) DH JTUS
- s l2as| 44 | 22 | 8.2

: 2 /9. ¢ 4é0 7.4 g.as

¢

6 3 |yse | %0 | %y |3a3] |

- 1
- * i
|
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U. &. GEOLOGICAT, SURVLEY
WATER FESOURCES DIVISION

Project: BLVE MRARSH L RKE . Party: Barkes
Station: /4 location: __3g.// way ool
Date: 7-12-77 Time: 1500 S.D. /4 “
Weather:
Commants:
Pept) T Cond 190) D.o.
epth emp ond o
o (D)) oc nhos/cm{  (me/1) PH AS¢_/1 J'I‘U‘S
o 27.6 305 2.2 7.0 /50
l 27 305 122 | 7.2 150
2 2Y.0 305 42 7.2 165t l .
3 220 2/2 92 7.8 105 '
vd 21.0 340 40 29 Yy |
|
s 19 0 3¢y o0 74 o |
7 17.5 30 6.0 74
7 /6.5 07) 0.0 7¢ |
/ /53 347 oo | 7¢
I
/3 /4.7 3¢/ 0.0 75
'Y | s 3y 0o | 7¢

q-s0
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U. S. CGrOLOGICAL SURVEY
WATER RESOURCLS DIVISION

RSN NN NN ) ——
t

Project: BLYE MARSH LAKE Party: HBarkes _
Station: 3 location: h, J - La ‘t;
Date: 7-12- 79 Time: 14 30 .D. 709
Weather:
Comments: o
{
Depth Temp Cond DO ‘D' o, ) |
FOED oc mhos/cm| (mg/1) PH 4.54 £ JTUS !
1
o 2¢.5 300 149 | 9./ /st |
1| 247 302 | 457 | 93 17 * 1
2 230 |__ 30 /2.9 7.2 r1:;‘0
3 2.5 327 3.0 3 s .70
s 26,7 358 4.2 77 ¥7
s 195 377 1.2 2¢ /2 l
A 1%.5 S0 2, 72 22
7 17.0 385 oo 755 o
R 172 385 o0 7“ o
9/2| 13.0 385 | oo | 75% o




U. S. CGFOLOGICAL SURVEY
WATER FLSOURCES DIVISJON

Project:__BLUE MARSH L AKE . party: JB & S¢C.
Station: 2 Iocation: SPRING CREEK

Date: 7-12- 79 Time: /400 s.D. 37
weather: CLEAR Hor

Comments: ,Qeca/:érav/ec/ me fev -  OK A;/4/" 54'/;4'. -

i e | o] Sl R e | D] o
. o 5.2 285 /6.8 | 72 /70 %
| ,, [ | 230 | 290 | (5.6)] 9.2 |
H 2 | 220 320 /2.8 | 8. 1¥5_ 1
. 3| 2n0| 330 | g4 | 79 7y

1 4 | 20.0 340 30 | 75 32
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U. S. GEOLOMGLCAL SURVEY
WATER RESOURCLS DIVIEION

Project: BLUE MAREBH LAKE . Party:_gél hYy
Station: / Location: _[n[/oou
4
V4
Date: 7-12- 79 Time: /1375 S.D. 3y
Weathor: Clec r. Ho¥.

Comments: Lake Elev 283, ?_&

Depth Temp Cond DO 00 - O
FTD Oc rnhos/cm|  {ma/1) pH %‘2/”’
2 2.8 )| 395 | /50 | 99 /éo £

250 380 /4.5 | g9 /55t

2.5 y45 | 2.3 ¥.3 7¢

s |A [~

2.0 450 76 ¥3 7




o FIELD REVORT SHEET

. YR . .
Station }ame /Z:_é I'é’.‘ﬁ.‘ 5 [<d 4744 )1‘.(.@[) /j:«,x_,

s'.' a
r e 15_;_-_1:_'i_(_»r11__111!(-mific’.:lion o, ]Y P'i ? &TD-P-?
r't_ - -7 77 3 T 7T 7 . T .
N i] W W S N | .5?’5/;J;?455h¢(ﬁ9 [227 ‘%.74’. - ‘£:l§£62251
4 1 2 9 16 17 Date 22 29 32
: — — — ' -
i Collected by :'S'( ~ S-A - Incubation started : . hrs,
4 == = , |
e I Merasurcmonts Observations™ -1
: —rTY Y =TT T,y TV, T
‘ooosolzz3 0'0,.0,6,5 ‘)/X‘ 0,1,3,4,5 053'34291
: ' + " s . cfs ! ft 0,00 + L —_—
2 | — 0,1 01
‘ I Discharge Gage height Floating debris Dead fish
l0,0,0,2 0 Lo o'o'1T|o| o 1731 0] 0,1.3.3 0
- ! .C + -t 23:9 °C + 0 OI0 %0 010
: ! " 0.1 0,1
-— ' Teinp, -4ir Temp.-Water Gas bubbdbles . AEmo‘theric Qdor
00400 0.009,5 - flo1.373,
i R A 3/0
.‘ ——— —_— __/bhos
* - ‘
a pH Spec. Cond. Floating sewage
- R v L 8 Y L 8 2 ]
o 0.03 0,0 3.1 0,1
- 1/ 0% n : [~ cor/100
q — + 1
DO Tot. Coliform Algae inats
v T T v T L T
3,1.61,6] N 1.3.2,0] 2
s . col/1000 . , , .2‘ ?
] J & 1 Ice-floating or
Fecal Coliform Floating gar&gel 7 soli
- v v L ] T T v L T é%' IL‘ T T
i N i .(0 ﬁ

: hd et A ———— Y
__1_.' : 0, o)
o Oil-grease ] %ﬁt’{p}!‘ sludge

*Coding for severity: O = None, 1 = Mild, 2 = Moderate, 3 = Serious, 4 =°®'rieme.

p—
— r——

.EMARKS: (More observations: color, weather, etc.) "

‘es collected File. Unfﬂm Samrles collected Filt.{unfi

-allon B 4 ounce .
> ire & or.-fixed (Hello, HCL, INO3)

=fixed (12804 A0 H, I POL Culy) fi Sedinent

we I Radiochemical

ee-Tiyed (NeCla 117504) I Pesticide

IJTAL. COLIVORM volume and count FECAL, COLIFORM volume and count

A—-7% - . ~ve




. rars AT

s/
9TqeTTeAY 20N od sa weq §°0°8°0 _
9TqeT¥eAY 0N Hd sa S0z Aeg 6L6T Ieax :
°IqRTTRAY JON A31a135NnpUO) S *4 $338953Q ‘IJUNIVY34WIL
*3d 899363 06°¢9 21n3jei1ddwdl sqg 08 oL 09 0S o
830 TV abieyosta sa o e aamananananass dill JX4
*3d 16°z  3Iubiay sbep sg 1 _
eyeq osearay f
:  usdo ss3es 3o con | 98,..04,,09 [0S  OF |
wa3sAs T013u0) poold
1 a
saYsul 00°0 anbioyg b 062 A
y3og )
uadp S9an33ady 1 N
Wa3s4s A371en0 F93em 4+ oot
*2 800260@ 00°SL 9an3v3I0dudl 1TV N
GADN 0Z°€8Z UO}3IRADTI 1004 , w
0€°6 O3 01"L @buey HA h ‘
wud/SOYWOIDIH 00°9% ©3 00° L N
abuey K3tajionpuod A
9 05 o0F a !
3¥VT HSUVW 3n18 ﬁrﬁr‘mv m.woifww.lim{tj 0ce w
* - AT
L amlis
s L4 b
o8 oL 09 0s oy 08 oL 09 08§ oy .
R s e e o e t ® r 0§t
s ! !
L g | m
4 ) T 0982
L 3 & &> ;
. . ﬁ i
. i . v ) 0t . ;
[ ] L ] L4 & L4 b i
L ] » ﬁ L ) L L
. . - . t 08Z
. . J » 1 » 1
1 1 Tt 062
+ s +
1 uogavas 7 uopaeag ﬁ uoja®as uopIvrg | 8203394y
4 € ‘ﬁ  / r 00¢ £a11en0
moT3ux #9213 Buyadg w1 PTR KearT3ds isem
r i Ny N . 1 .
) e crina — o — < ¥ by
’ w N YR Y ,L!v.s.r.....r, Lo r s e e Yas r .e.m-m“”v ..._..y’ R '




2/ - .
PTQRITRAY 0N 0a sg 30Q ‘$°0°s°0
9TQUTTRAV 30N Hd sq S0Z Aea 6L671 aeex
oS-SauE oN au;«uo:wcou sa Wdd N39OXX0 G3IATOSSIC
*d 89891b3g 05°£9 oianjeioduadl sq
932 T abieydasyg sa n% oLt
*334 1s°T  3Iubray 3bep sq {
v3eQ asealay
1 uadp _sa3en jo °oN o st ot S 0 L 082
Wa3sAS loIjuo) pooTd
. L 4 a
83ydul 0D°0 anbiaoy ! A
ylog 06Z 5
ey =, U200 _S3In313GY 1 "
wayshs A3jiend 103epMm 4 o0¢
*3 seanibeg 00°¢L oin3Iviaduwal 1yY ]
GADN 0Z°EHZ UOIIVAITIA 1004 4 o
4
0£°6 03 0t°L abuey HA . <
WO/SOYWOIDTH 00°9F O3 00°LZ ¥
sbuey Ajvayionpuo)d A
’ |
.,  3AVT HSYVWN an1e ;Fo w.n..I.._.m.M......._...m...f..m....I....c ogz 1
|
4. Ar
4 o
\ {
11 4 ST o1 $ 0
e s e aas ana s Ty { | ose
1 + o
1 s W 092
9 r
1 1 * 4-
. s . S ¢
» _v . 4 » 1 +
. I ] t » t osz .
L ]
* . ._1 . Aﬁ
1 0 ) + 062
ﬁ & 3
T uworavag | 7 uwor3vag g wogamag  § aot3es ) sian3a8dy
¥ wop3eag b 00€ A371end
moT3ul yeezx) Juradg aM®T PIR Keayrids 83wy
2\ . I i - - - '

A

e g . . . . r — B —— ‘e ] , )
2 T e, A AT A, g .r}tr.‘...fls,f.:r{vv A.as Ll Ve » [



+ v
Ps

.o
) W

. AT RS I )

.‘“ 'l‘-'- I~

N

.

u.

S. GROLOCGLCAL SURVEY
WATER KLSOURCES DIVIIION

Project: BLovE MARSH LAXKE Party: JB § J‘v(._
Station: Incation: 551/]4,04)/ Pao/
Date: 77/.754/ 79 Time: 100/ S.D. 37
Geather: ovevrcas f - f,’a? _
Comuents: Pool/ £/ 283.20 ’ SHrveans .7."/7 d
Depth Temp cond DO )
D oc rhos/cm|  (mg/1) pH JTUS
% 265 270 /2.3 9.0 10.0 L
! | 2es | a2 | 123 | %o 7L
2 26.2 Joo 9.y 3.1 1.3 .
3_|a3s | 395 | 49 | 7¢ 5.¢ |
¢ | 220 152 b0 | 75 84 _
|
5 | aio 370 i 75 42 ;
& 2 5.0
7 {170 390 {129 y§s \
5 { 42
e ( 5.0
70 /6.7 372 I 7.4/ 4¢
A i 5.3
} Drstv A’J !
/2 | /57 J82 2.9 g.0 Lot hdng
3
lme (/1530 pp///ou Sag~-| 247 _ioflL-. Ja opey :
7 |
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'
‘ U. S. GEOLOGICAL SURVEY
", WATER RESCOULCHS DTVISION
o Project: BL vE MARSH L ak&E . Party: Baﬁ/(CV¢ [4. &a /014 |
\—ﬁ -
' v Staticn: J Iocation: ﬁ?//- ,Z_q. 'é(
3
* Date: 7- 24- 77 Time: __ /0 34 S.D. 387 _
& ;1
r weather: over Cca J,l ‘
, 2 Comment.s: ;
; |
A
[ ]
‘ Depth Temp Cond DO )
= ro-3 oc mhos/cm|  (mg/1) pH JTUS
. D | ac.s 305 | /04 | 9¢ 235" o
.y ! - - - ‘
- 2¢.5 305 /0.3 £7 » 8 ¢ : ;
| g L 2.2 310 .4 g3 , 88y 1
[» 3 240 410 24 74 2
; T Y 22.0 395 oo | 7¥ é.0
' ] 20. 5 390 { 7Y% 3L i
N N - |
/ /9.0 10 ( 7.5” 5 0
$ /25 | 922 | _|zes sy I
; 54#0'" (G &lLMcf ’s.
j
{
7

-8




|
U. o. GLOLOGICAHT SURYEY
WATER PECOUPCES DIVIOION
Projoect: BLUE MAESH ‘ AKQ’ ; . Party: JB . JL.
lGtation: 2 Tocation: SFPesIAG CREEFK _
Date: 7- 24-79 Time: /3 %€ S.D. o
Weather: HA2Yy - ovceSs7.
Comments:
i
Depth Temp Cond .o} ) !
FTAD Ooc mhos,/cmf (ma/l) pH JTUS ]
!

O | 220 250 | /55 | 2.3 ‘
| | 220 | 23¢ |/52 | 92 |
as.0 320 22 | 7.3

23.0 322 2.0 7.2
2.5 32y 09 2/ » !

L[ N
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Projecct:

U. S§. GEOLOGLCAL SURVEY
WATER RESOURCES DIVISION

BLUE MARSH LAKE

Station:

Party: J8 JL Sc.

Location: [N FLOW
Date: Z/ZV/77 Time: //5é .D. 24"
Weather: HoT HemiD SLi1ce72y OVERCAST
Comments:
Decpth Temp Cond DO )
PP-M °c mhos/cm|  {mg/1) PH JTUS ]
o 26.7 327 /12.Z g¢& AgevE /0.2 (b,
/ 205 | 327 10.4 | 2.4
2 | 225 | 55 | ¢8| gy
3 223 | «éo .8 | 8.2 |
|

or

A i et Ve SRRV, Tl
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U.

S. GEOLOGICAL SURVEY
WATER FESOURCES DIVISION

BLvE /mfgs'u LAKE

Project: Party: /A2, & S L,
Station: {r)( Iocation: SO/, oY
Date: g. £-79 Time: /3235 284
Weather:
Comments:
Depth Temp Cond DO )
FT-0D o¢c mhos/cmj (mg/1) | pH JTUS
o 7.5 313 &7 |2.35 c.o
(| 225 | 33 éc | 8.5 y AN .
2 1 225 303 | é5 | 895 “o \
251 270 | 320 | ¢0 | gv 30 |
3 | A4S | 3% |eo¢ |74 20
¥ | a5 | wog o | 7« 2.0 ?
S laLs 373 15 20
G 205 395 Y& 20 ‘
Z 20.0 402 75 2.0
9 /2.5 | 429 745 /-7 i
/! /7.5 &/40 7Y LZ
/3 | /es | 475 yhd PXs )
|
L.— |
i
1
A-23




U. S. GEOLNGICAL SURVEY
WATER RESQURCES DIVISION

BLvE mapsH _Lace

Party: 54 rleo

Project:
Station: 3 Tocation: MIp LALE
Date: 3-5-77 Time: /2 2¢ S.D. 267
Weather:
Comments:
Depth Temp Cond Do )
) FT-f) oc mhos/cm| (mg/1) pH JTUS
d o 270 3s0 g6 | 87 42
- [ 270 31/ 2.2 | 8¢ %o
B 2 | 2es| 322 | ¢3 | 3¢ 4o
3 | 242 Y0 cé | 749 3.0
-~ ¥ 230 | ¥32 | oy | 23 2.0
T S lado | 45 0 | 735 2.0
& lAlo 432 o 7.3 2.0
7 | Q0.0 435 | o |73 2.0
g /9.0 432 a 7.3 2.0




U. S. GEOLOGICAL SURVEY
VIATER RESOURCES DIVISION

Party: &'&t‘ JZL.

BLUVE MaRSH

)
]

3

i- Lo R S

Project:
Station: 2 Location: SPRING CREEK
Date: z/ir/?j Time: /2o s.o. L2~
Weather:
Comments:
Depth Temp Cond DO )
FTED oc whos/em| (mg/1) pH JTUS
o 26,4 372 g.2 gs Y
I {22 312 g0 | 8¢ 4
.2 | ass | 3so 25 |75 2.0 |
3 | 3%0 | 3¢8 | oy | 722 2.5 | }
s 1225 365 | o | 705 3.8 | |
S lo220 | 372 |0g > |72 'S | j




U. S. GEOLOGICAL SURVEY
WATER RESOQURCES DIVISION

;. Froject: BLLE maRgsH . Party: /B & S¢
; Station: _L Tocation: IAFLOMW
£3

)
x Date: $-5- 79 Time: /O ¥Oo S.D. 2¢”
?“ Weather: lL 54(

ir.

i Comments: Lake £/ 2go00”

t

¢

Depth Temp Cond DO )
. FT{) o¢ mhos/cr| (mg/1) pH JTUS
4

o 2.5 Hos” 08 | Y
/ 2| wos | 0.8 | ¢
4.0 | 490 8.2 | g¢
23.0 | 500 7¥ | 8¢

ornpe

Lo o

A-2¢
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bopaspn e

WA PR SN i "’- M’,&-

~I‘¥\
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L TU
.

"""'Tﬁ"a"“'

Station [lme C/_('.

FILELD DiddnlT DHEET

A
v ?:J)__/:_z

’ -
—0—0———0—"—]

L
—y

A

01';,1'|5|
0,0,

pe Slr:ht'i_on Idl'nlififngrill‘n e }’ le ? 'Ti:ngr
o e S el muit ame e g S S%L iy Ra POl DR | - = -
3 2 4 a_ 4 1 1 .Q_.l .zg'ZgOﬁ P ] 174'1‘[016- o SV
{ 2 9 16 17 Date 22 29 32
Collected by (\3 V.S L . Il.':cubation started hrs,
—
- : McaSUtcmen-ts observations* )
0.0,0,6,0 0.0 0.6, 5] ~N0,1,3.4,5 0;13 4,0
' | S =
—— Y 2.5 00,0 000
— 0.1 0 1
Discharge Gage height Floating debris Dead fish
0,0.0.2.0] - lo. 0,010 0 1'3'1'|o| )
s .
T 330 25.0 | 0,0,0
0.1
. Temp.-Air Temp.-Vater Gas bubbles
v | L L ¥ L} — 1 L4 ]
0.040,0 V4 0,00,9,5 0 b}
A 3+4°
e . —dzhos
pH Spec. Cond. Floating sewage Turbidity
0,03 00 3 lﬁS'Ollll N 01 30 5]
—‘.—..Q-—.——l +—t —
. N &émgll . X col/100 \ 0 0,0 I
2 01 ‘
DO Tot. Coliform Algae mats Detergent suds
v A T T v L] L RS A b T v
31,616 ey 1 o] 01,35 5
col/100] . ., . 0.0,0
| 0,1] .
] Fecal Coliform Floating garbage 1“‘“““251‘35

Oil-grease

¥l

Floating sludge

*Coding for scverity:

EMARKS: (More obscrvations: color, weather, etc.)

0 = None, 1 = Mild, 2 = Moderate, 3 = Serious, 4 = Extreme.

—

s AA

Jg N/l N —
es_collected Filt. Junfilt] samoles collected Filt. [unfilt
allon 4 ource )
rt A oz.-fixed (Mg, 1 _

~fixed (B804, Naol, 3, -CulY,)

Sediment

ICl, 1N03)

ce

Radiochemical

cesfixed (Heei2 nesoq)

TAL_COLIFORM volume amd count

PRI | - oo kb 3
P —— AR T

Pesticide

FECAL, COL1YOEM volume

—

and count

-
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Staticn:

Date:

u.

5. GECLOGICAIL SURVIY
WATER RESOUKCES DIVISION

BLovE  MmARSH

Iocation:

21 AVG 7§

Time:

Weather:

Comments:

S L WA

Party: J//3 §1J_<.

/%[0

S.b.

CLEJR Ho7r Soay

Depth Temp cond DO Ve Do , !
FT-6Y o¢ rhos/cm|  (ma/1) pH | S47 JTUS ‘
S 245 368 | /0% /28 5
/ 238 365 | /2 | %2 :
2 23.0 Jes” | 70.6 | g0 ;
3 220 370 6. ¢ | 7155
Y 1220 375 | 5y | 74 |
S lavLs 370 I8 | 72 /2 '
/A 205 400 0.4 2;;
7 (205 420 oo | 7/2
7 195~ e %) 0.0 7/
/[ /85 %52 oo | 2./
/3 /1725 %487 0,2 7./
/¥ | 170 | S20 00 |73
e A o'ttt i s
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WATLR RECOUKCES DIVISIOU

Iroject: BLUE_ﬂAESé/ . Party: 54 f/(c’l; 44f43/a£'4
Station: _Q._‘Le.!‘[Qﬂ.L._JQK.CIL__.. Location: OVCr/ook - .5.‘0/‘/1(’0“" JA"’C’//”C' -
Date: 2 RBUG, 79 Time: e &l 5.D. S
weatherx: Sesny, Aor ffoarid S {
Craments: — : i
Depth TeaD Cond DO %ﬂ. .
D O¢: whos/cml (me /i) | pH Sa¥.
S 24.5 343 /0.8 1815 /127
] 23 5 Iy /0.G 4.3
2 | a3o 345 /0.6 | 8.2
3 225 368 88 |7¢
Y 215 372 S¥ 79
S | as 352 2.2 | 73 29
(4 20.5 40 8.0 7/8”
7 | ao.0 | «22 ! 2:5
? Vo5 | ¢35 | | 7/
/1185 448 E 7./
13 V77 | gz | [ 12y

(35 | Borrmm
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" Projcct: BZ /E MARSH _ _ party: Fasterv {a bados/
3 ; Station: 2 Locaticn: AliD L R
x
i Date: R Qg 79 Time: /339 S.D. 57
-
: Waather: Tuarny | w4y PARTLY <LOOy -
; Commonts: _ - . e
4
e — e — — g ‘
- Lepth Pemo Cond DO ) /’ »e
: B D °c mhos/cm{_ (10q/1) el B JTus | 5S4
- 3 2.0 368 0.6 | 8./ ) /25
'{ / 28,5 Fé 8 /o | 82 ]
i 2 | 225 | 370 72 | 7%
“ 3 22,0 370 7.3 7¢ |
t y .25 | 3g0 52 75 - !
s la s | 392 3.4 | 73 | |
é /.0 A0 | 38 73 | f
7 | 205 | 479 33 |72 '
- 9§ | 200 | 437 28 | 725 i t
|
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Date:

Weather:
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« - .
Depth
DM

—'v' e

Rl

'/"tArt{ 2 ? ’7

BLUE MHARSH

&)
SPRiNG CREEK,

Party: \_/41;’_/4

RECK AR

- ) z 4
Time: /300 $.D. ___?Zé :

Location: o JPP(*"-.T— &
AvG 77 .

SV Y ~ #e _r.z[/y K/J/v - _1,_1_,;_7@@‘_

J AN,

Teup Cond DO
°C rhos/cm | (ing/1) pH

272 1 /2.

—_——T T LT

235 ]
22,5

372
730 .

122,01 381 |
2151 3811
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Figject:

Statjon: aﬂjr/{é.#/" -

Time: __“/_»2 /o

D arn com—

Pate: 21406 TG

Weather: A‘o_)[,-__/)u ra sG’ s evCrecas

Coizrents: //7/01 o LA, A EF{;.‘_[_{.‘.

[ D\’pth
¥ -M

SURFA(E]

Tenp
°C

23.5 |

R385

BLve ﬁféﬁs.//

locatjon:

4

¢

-3
HEY lyl\& 1

INFLOW _ PoolL

S.D.

Cond °
mhos/cm 4

DO
Gagl1)

esL

ve
»~

352 /504

%
6N

380 _| /4o

89 |

l

Z&

3.6
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Station Nane

PO T I OYR VT T

T ol o ol e
___f_. 7. g @: // }/I /[ 8__.d.__._-_....

7
___'_! 'm_'_l' atific :ion ":ro""r'—r"'" Y M I') Tlmc
fanl i e |—1‘" iy o sl 5 = )
j r — )/ !.iLQ_gl.L_/:L_?. 2,510 6 7‘1, ‘/O / _:]
16 17 Date 22 29 32
Collected by % ‘- Incubation started hrs,
[ . B

lfeasurcments

R %
Observations

T

Dicchargc

00 0,6,5 0/1.3°4, 13.4,0
—4-~} §-—t—t
Cfs._’_;,';‘ljd_'_'?’_._{-_o__ft 0,0 0 040 B —
1

~
wvi
Lo

oy

o

Gage height Floating debris Dead fish
4 L] ¥ ¥ a ] T T L]
o,o,ozo 0,001.0], . 0 131.0
°cf | [7.0 el o olo] ‘
—+— —-4—2 +
— ] - 0o 1|-

Temp. -Air

Temp. -Water

4

00400[7/

Gas bubbles

0,009, sla 5o
——ahos

PH Spec. Cond.
0,03 0,0] 3.1.5%0,1]
— . ’7'0 ng/l | | col/100
DO Tot. Coliform
1,6 1,6 e ]
NN col/100] . .

Fecal Coliform

]

RS an N L §
-—+-—4—-—0—L—J

=

————— e,

"0il-grease Floating sludge

*Coding for scverity: O = None,

1 = Mild, 2 = Moderate, 3 = Serious, 4 = Extreme.

FMARKS: (More observations: co‘/o ther, etc.)
e

,l'
es_collected Filt. Junfilt | Somoles collected I[rire Junfie
allon 4 ounce
re. 4 oz.-fixed (HeCl2, HC1l, 1MNO3)

-1 e o 28 NN B3I, CiRY) Sediment

e E Ty

JAL_CDTEORM vo l_mp.l

Radiochemical

.md -count

SUPE S

-::.—“-—:*-r.-.-*{ _!;_Q‘Ql‘_l_:(;id(‘ e -

] FECAL_COL1FORM volume and count
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Depth Teicp Cond : | . DO - ;
M ‘c »hos/cm 1 (hgll) pH : . : : :

sort | 200 | 336 1772 0| zes R ]

___l_—?é *.k___:?j./a _!L' 8 . _3‘65 i
2 1 252] 355 | 8.6 18,2 _
3 1240l 382 | 20|73 _
¥ 12301 388 o0« |73
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Curments:

&
3
.v»';._
e
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swRipce] 26.2| 340 |y 4 | Beo| ] N
bV 2é2 | 34 1y |80 S I
- R _{RCe| 2¥Y | f2 | Bol - 1.
~ .3 1245 370 1 52 | 570 ' ' R
. Y1285 20 | 1Y | 239 ' 1
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- st
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e
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P s LT G
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tvoject: . OLUE MARSH - LARKE . _ ray:
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Dare: 5 .SE/)T, 7([‘ . Time: __ 1/.29______;_: S.b. __/.7_%_/{~ -

weathers | PART LY €LoudY~ WARK £ Hunrp

*
4
et e e e e

Corzents: /[/\ —’-/{":-_2 Yj/:.éz _/-

up Cond no
=3-M c rhosfcn | (hg/l) pH

svpswed 2no | 329 | sso 875
125 1333 | /%4¢ | 8£5

. 2 2571 340 £.0- | 720 Do) Geng| BE7#En 57

7 Pl
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—
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e s
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B ' Fiouh v iORT SIET
/ f iy -
/ z // (/7:/ -
/ ) [ PP
Statjon Name ( ___;__r-/-._’_‘-';_'f__ AR S ads 1,-7?1“\-— (Pl ?4 Tt
Ivoe Ctation ]'";1_‘1{":" n_No. Y M D Time
| S GRS Saitt TR SN | 7 T T [~ .
3 a1t f/“/n/J 1‘7 J 216 of41° : / 7.7
1 2 16 17 Date 22 29 32
— - / . e - —-
— N iR . =
Collected by ’S ;r/ //V Incubatien started hrs
° Measurcments 'Dbsc-rvations*
0,0, + . 0] 47 0,0 0.5 . /e
- 2 q cfs .Cl____'-ﬁl ft
Discharge Gage height
{0,000 20 0,0,0,1,0 7~
et % 20:5 <
. Tcmp. -Air Temp.-Water
LA R L L
0.0 40 0 0,0009,5
+ 1 7’7 'yz! 0@05
pH Spec. Cond, Floating sewage Turbidity

3,1,5.0 1]

0,030,

o} 7' 7!:\‘3/1

Io 1,32 5] lo1 30 5]
col/100ff ,0,0,0 -0 .0,0

+ + 1 —
IL . lo 1 0,1

: ' Tot. Coliform Algae mats Detergent suds
3,16 1,6] N lo‘_,__k__1‘3121_0_] 0,1,3,5, 5]

— col/100| , , 00,0 00,0

J ‘r Pﬁl 011 Ice-float r

. };oc‘aI]Coliform I rFloating garbage ¢ 1“81°d

ot

Floating sludge

Oil-grease

*Coding for scverity: 0 = None, 1 = Mild, 2 = Moderate, 3 = Serious, & = Extreme.
REMARKS: (More obscrvations: color, weather, etc.)
les collected Filt. Junfilt] Samnles collected — Filt.|Unrsi:
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Lmfixed (VS0 NaOU, B3N CRY,) Scdiment
nce_ Radiochemical
recslined Cefizdison 1 1 W Testicide L}
)TM. ((l' |N|\l voluae ind (ount FFCAL COLTIFORM volune and count :
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BNt ; mﬂ

- [ NTARY M.lUK'f anta il
L Station MName f 1”/‘Q ﬂ ﬁ\ (/]':2,9_—/
:‘ epe Station Mf-ntific:\vrinu No. Y M D Time
[T 0

R YA, Aegl/g]l s o

>

:‘ J S U Y |
't 1 2 /u}/ Q 16 17  Date 22 , 29 32
! {ofe 42 60,28 oW ' -
o = V- Pt — _
;" Collected by /\Vmw”“![’\//ﬂ - Incubation started : brs,
.-_' / . A . .
f: .x~jo:x§\{ruments observations*
b —eeY e r ¥ T t, 7 "> ¥ LR
0,006 0] 0,1.3,4,5 071.3°4.0]
13 L /%L 0.00 0,0 0}
P i 7 0,1 0 1
L Discharge Gage height Floatino debris Dead fish
0,0.0.2 0 0.0010 - fo 131 0 0,1.3.3.0 |
P o °c 24.0 °cl_ 0,0,0 ,0,0,0 :
¢ o, 1 0.1
L . Temp, -Air Temp.-'\'ater ﬂ Gas bubb{les Atmosghenc Qdor
00,40 Ol ,/ 000I9|5l3/0 013 5,0 ;
¢ 7 +9.,0 0 |
. . 0,1
. pH Spec. Cond. Floating sewage Turbidity
o v M LS T n Y v T
i oloao_J(/ 3.1.50,1 01,325 o1 305
.. : \ " me/1] . X ¢01/100 0,0,0 0 00
2 0.1 0,1
DO : Tot. Coliform Algae mats ' Detergent suds
3,1,61.6) M 0132_QJ o3 s 5]
' . c01/100 — 0.0, ,0.0,0
d 0,1 0,1 '
. Fecal Coliform Floatmg garbage Ice- float1n§1?&
oy Y
__J 0,1 3 0.0 4] 1 | 3 l1 I SI
+ : 0,0,0 0,0
[ ‘ 0,1
. . Oil-grease r Floating sludge
*Coding for severity: O = None, 1 = Mild, 2 = Moderate, 3 = Serious, 4 = Extreme.
DMR\S_‘_LSIuro obsepvations: color, weather, etc.)
et S g —— T ﬁ)‘-‘w . f‘{_._o - 22
g’ / -
C'\/L—tt’ /(.o/_ll‘dg-—\- Q’ .’\’ Py A - ] S - .s"
es collected L_j Filt. fAimfile §d SEimples collected Filt.jU
; y " allon ¥ ounce
! rt 4 o-.-fixed (HeCl2, HCl, HNO3)
' =tixed (39804 NaOIL, P04 CulYy) ﬂ Sedinent ’
ce Radiochemical
il cc-fi\cd (He \',uwm ‘! Festicide
f TM. u\! 1FORM volime and count FECAL _COL1FOEM volume and count
- 2-5% E RN
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BLUE MAL"i_TAKE
STRATIFICATI 0 VONTTORTIG
k+ DATA SUELT
1 A .
DATE : q12e)7Y MONITORING PARTY: _f; Smiru
. Sue Rewry
Jovian DAy 24y Coare  MKABELLA
RESERVOIR DATA
Water Quality System
Portal Operning: 1. Closed « )
2, Open Full (»)
'i 3. 7Top Open - Bottom Closed ( )
' 4. Top Closed - Bottom Open ( )
Torque Setting: 2] (Inches) (Feet)
Flood Control System
i o ¢
! Gates Open: (1) (2) (None)
Gate Settings: _.§ Ft. _g Ft.
. ‘
& Pre-Monitoring Data Post Monitoring Data
§
‘ ; Time: 9800 Hrs. iime: 1345 Hrs.
¢ Air Temp: n.3 % = 52 °F Aixr Temp: °% = °F
‘Pool Elev: . _ 296.10 Ft. SLD Pool Elev: 240 .10 Ft. SLD
v Dovmstream Gate Data Downstream Gate Data
» (1) Stage: 9.84 Ft. (1) Stage: Ft.
= (2) Discharge: No.3 ~_CFS (2) Discharge: CFS
(3) Water Temp: iy °C = iy °F (3) Water Temp: 19.3 °c = L1 °F
N (4) Db.o: __PPM ‘ (4) D.O: 8.89 PPM
() pH: ' (5) pl: 1.43
f (6) Cond: Micromhos/Q1 (6) Cond: __.30% Micromhos/M
(7) ORP: ' =V (N oxP: ___313 oV

i RAP FORM

Al o ISLT (TEMPORARY)




WATER QUALITY TESTING

1.0

'm«'@ﬂ
i

- PRUJECT: Brug  Magsk
£ STATIOR: 01 POOL ELEV: 290.:0
X NATE ; ql2:,19 TINE: 0944
| DEPM F oM TUP Tore e CCGND D.0. (PPM) pH Ore
& (Feet)--(i%2ters)
3 130.-- 39.6
£ 125 -- 38.1 i |
7 120 -- 36.6
i 115 -~ 35,1
10 -~ 33.5
105 ~- 32.0
100 -- 30.5
P 95 -- 29.0
- 90 -~ 27.4
-~ 85 -~ 25.9
80 -~ 24,4
1 ’él : 75 - - 22‘9
4 70 -~ 21.3 i
‘ 65 -~ 19.8 )
5 60 -- 18.3
= 55 ~- 16.8 ju.5 17, .26y 13,50 1.00 201
' 50 ~- 15.2 45,3 11.1 L3 (d.0] 1.0] 230
45 -- 13.7 3.4 11.2 L2063 4.40 1.02 250
40 ~- 12.2 ;5.5 11.2 L 26y 4.2.5 62 260
35 ~- 10.7 0. 1. 264 13.99 2.0t bl
30 -- 9.1_49q 173 .294 2.30 < 1.05 231
25 -- 7.6 1.4 19. 1 .34y |o0.98 1.0l 273
20 -- 6.1 .| 9. b .325 5.38 .25 210
. 15 -= 4.6 _y.6 )9.1 . 324 5.51 .38 116
10 -~ 3.1_ 3.1 3.1 .325 5.84 241 219
S -~ 1.5 1.5 19.8 . 324 .12 1.45 283
SURFACE 0.0 19.9 L322 6-19 .41 281
NP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.

AU 79
A-58

e L
e e




WATER ,QFU"\LI TY TESTING

PROJECT:  BLug MARSH

STATICN: 013 POOL ELEV: 290.10
T DATE: 912419 TIME ; 1005
- ¥ DEPTH FROM TCP TEMIC COND | D0.0. (PPM) pH OrP
i (Feet )--(Meters)
: 130 -- 39.6
= 125 -~ 38.1
¥ 120 -- 36.6
: 115 - 35.1
z 110 -~ 33.5
7 105 -- 32.0
0 150 -- 30.5
95 .. 2¢.0
3 -~ 27.4
, 85 -~ 25.9
5 : 80 ~- 24.4 -
_ : 75 -- 22.9 -
- 70 -~ 21.3 7
65 -- 19.8 ' "’"
60 ~-- 18.3
i 55 -~ 16.8
‘ 50 -~ 15.2 _
45 -- 13.7 1.0 1.3 . 270 y.20 1.06 {192
PR 40 -~ 12.2 2.3 11.3 . 269 4.00 1.03 232
2 35 -- 10.7 _j0.1 (1.1 . 279 3.57 1.03 244
30 -~ 9.1 _9.y 11.1 .31 [3.07 7. 06 25
25 ~= 7.6 1.4 19.1 .331 2.86 - 7.1 54
20 -- 6.1 4. 19.4 .323 .94 1.42 2062, ——-
15.~- 4.6 g 19.1 .320 (.68 1.5¢ 26& C—
10 -- 3.1 __a, 19:1 ,320  l6.63 1.50 214 ——
5 - 1.5 _ 19.1 321 6. Lb 1.53 215
. SURFACE 0.9 20.1 .313 .84 .60 217 —
t
:
|
NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.
AWG 79
qg- 57




SVATLIN:

CATY .

Ol

PRIJECT ¢

WATER GUALLTY TESTING

BLue MagsH

POAL. ELEV: 2'10. [1s)

912¢119

TIME : 103 .

P TH FROM TP
(Feei t--(Moters)

EEUE COO | D.O. (FPm) pHl - OW

Y R

125 --
V.
115 -

SIS R

105 -~

W00 -

95 .

9) -~

B> -~-

80 ~-

75 ~-
70 ~-
65
60
55
50
45
40
35
30
25
20
15
10

5

B N N B
PERN R R S T SRS SRS T SRR I

!
H

SURFACE

NAP FIRM
AG 79

39.6

38.1

3.6

35

53,5

32.9

AT

5
2%9.0
4

13.7

. *

el

" . 294 1.89

Yl

a5 . 291 o 17

NP¥-3 ¢

19.0 2301 5.35

s>

N

bl
P [n s 8

194 312 5:80

o
b~

AN 318 6.55

v P e e
T
L
&

1.1 . 311 .90

=N ENANNVON

* . ¢ o . °

[V, RSN WP, NESTIE N N )

G"J\r.t

19. 8 .31 2.54

s
S
&
1)

o |- o
SR

A

20.0 315 1:46

&
Lo
=
3

1712

PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.
A &0




ATt et

WATER QUALITY TZSTING

PRAJECT : _BLUE_MassH

STATICH: el POG. ELcy: 2%0. 10
DATE : 9126 {77 TIME: 1858 —

DEPTH FROM T4 TEM-O0 COND D.0. 7.7 pH Cre
(Feet)-~(:ters)
PRV !

125 -~ 8.1 |

== 36,6 — -
215 35.1 T e
13! 33.5 - —
D5 .- 32,0

Ky 30,9 .
¥5 o0 T I

26 27.6 T -
85 ~. 25.9 T T

80 -~ 4.4 .
75 -~ 22.9 7 -
70 -~ 21i.3 _
65 -- 19.8 i

60 -- 18.3 C B
55 -- 16.8

50 -- 15,2

45 -- 13,7

40 -- 12.2

35 -- 10.7 0.9 15.8 306 198.03 1.49 237

30 -- 9.1 _q.0 Jlo:3 .39Y4 1-81 LEG 259

25 -- 7.6 1.8 16. 4 . 303 1.98 1-44 274 .
20 -- 6.1 59 194 . 313 t.92 w T N xS
15 -- 4.6 Wb THA 31 16.19 1.4% L33
10 -- 3.1 3.1 9.6 .31 £.90 1.50 230 e

5 -- 1.5 1.5 20.0 L 316 1.5% 1.2 288 ..

SURFACE 0.0 20.1 .315 1.6 1 2:66 8o I

NAP FORM 1712
AW 79

TREVIOUS EDITIUNS OF THIS FORM ARE OBSQLETE
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WATER QUALITY TESTING

;R ) A

PRIJECT: __ BLvw€_MaasH
STATICN: 10 POOL ELEV: __ 290.(0

, 4 DATE : 126119 TIME: 1128 -

¥ OEPTH FROM TP TeMPC COND 0.0. (PP) pH . ORP
;! (Feet)--(Moters)
' 130 -- 39.6
125 -- 38.1
.‘ lm -- 36.6
: 115 -- 35.1
110 -- 33.5
105 -- 32.0
» 100 -~ 30.5
95 -- 29.0

- 90 ~- 27.4
’s 85 -- 25.9
' 80 -- 24.4
- : 75 -- 22.9
70 -- 213
}’ 65 -- 19.8 1

.60 - - 18.3
3 55 -~ 16.8
3 m o - 15.2
E, 45 -- 13.7 i
% 40 ~-- 12.2 ’
29 35 -- 10.7
i ‘ 30 -

9.1
25 -- 7.6 .
20 -- 2.‘15. .3 14.4 . 321 q.63 242
3.1
1.5

. 302 9.5% 1.8 253
4.2 .3a04 A Gl 1-19 281

L.b 9.8 . 310 _ |ion. 10 g.13 2724
19. 9

NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE, -
AWG 79 ' A-é2 .
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WATER QUALITY TESTING ‘

- PROJECT: __BLue _MaRsH_
STATION: 2 POCL ELEV: 240. 10

i DATE: _____ 9l2u(19 TIME: 1200

DEPTH FROM TP TeM™C COND 0.0. (PPM) ph [0]3
i (Feet )--(Maters)
; : 130 -- 39.6
125" -- 38.1
13 : 120 -- 36.6
: 115 -~ 35.1
110 -- 33.5
105 -- 32.0
100 -- 30.5
95 -«- 29.0
90 -- 27.4
85 -- 25.9
80 -- 24.4
75 == 22.9
70 -- 21.3 i
65 -- 19.8 '
60 -- 18.3
55 -- 16.8
50 -- 15.2
45 -- 13,7
40 -- 12,2
35 -- 10.7
30 -- 9.1
25 b 706
6.1
4.6
3.1
1.5

Gt =0 By A T ki,

T l“ LI e

z 20 --
15 --

3 13.1 336 9.59 1.1 233
S 4.4 . 333 8.495 1-86 239
0 15.2 L 215 8.84 181 245

NV FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.
n4— ‘3

AW 79
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\

BIE MARSI LZE

STRATIFICATION 10NTTORING

DATA SHELET

RESERVOIR DATA

DATE: 0l18l19
Jouan DAy 29
Water Quality System
Portai Opening: 1, Closed
20 Open Full
3. Top Open - Bottom Closed
4.

Torque Setting:.

Top Closed - Bottom Open (

 ad

Flood Control System

Pool Elev:

Gates Open: (1) (2) (None)
Gate Settings: O Ft. O Ft,
Pre-Monitoring Data

Time: 0800 Hrs,
AMr Temp: _83 °c = _41 °%F

ZQQ,SO Ft. S1LD
Dowmstream Gate Data

(1) Stage: 2.41 Ft.
(2) Discharge: - 7Q.‘L' " CFS
(3) Water Temp: |3 °%¢ = 8§54 °F
(4) D.0: PPM
(3) pH:

(6) Cond{ . Micromhos/M
(?) ORrP: v

FAP FORM
ACG DY

\TESPORARY)

()
(x)
)

)

(Inches) (Feet)

MONITORING PARTY:

'
Guive Gare - 2.0

'REEGERs OR.  Sva Ho

Post Monitoring Data

Time: _ (410 Hrs.
Afr Temp: [9.1°% = 4L15°F

Pool Elev: 288 %0 Ft., SLD

Downstream Gate Data

(1)
(2)
3
(&)
(3)
(6)
n

R-¢é

Stage: Ft.

Discharge: CFS

Water Temp: _J4.R% = 584 °F °

ittt aliiai

/R H 1.9§ PPM |
pl: g.07

Cond : .294  Micromhos/aM
RP: 281 nv




WATER QUALITY TESTING

A kRN - S il

—Btue Massu
STATIO: o) - 2} POOL ELEV: __- 288.90
| _
] DATE tol18179 TIME: 1016
A . T OPTHFRM TP | VB CGW | D.0. (PPW) pH OrF
# (Feet)--(Mzters) : .
. 130 -- 39.6
) 125 -~ 38.1
10 -~- 36.6
115 -- 35.1
110 -~ 33.5
105 -~ 32.0
- 100 -- 30.5
- 95 -~ 29.0
= 90 ~-- 27.4
85 -- 25.9
) 80 -- 24.4
- 75 -~ 22.9
A 70 -- 21.3 ]
" 65 had ol 1908 |
§ 60 ~-- 18.3 -
* 55 ~- 16.8 _ 1.8 12.8 =322 1.39 1.-20 297
g 50 -- 15.2__ 5o 12.5 320 8.09 1.23 305
¥ 45 -~ 13.7 _ 131 13.% 2314 8. 31 _1.24 309
7 40 ~- 12.2 0.2 1.5 Tk 8.31 724 313
. 35 ~- 10.7 __ 1.1 12.8 319 B.1% 1.23 3L
. 30 -- 9.1 %1 12.1 815 111 120 S20
4 | 25 -- 7.6 1.5 13.2 | .g0b £.21 1.22 322
i 2 -- 6.1 i 185 294 B.2s 725 325
15 -- 4.6 45 1306 21 _8.70 _1:33 320 .
10 -~ 3.1 30 249 286 9.04 _141 327
$ -- 1.5 bt 21 282 9.04 43 329
. SURFACE  _SunricE B L 283 8.11 1.5§ 327
v
NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.

AW 79

A-67




WATER QUALITY TESTING
PROJECT : BLvg  Maasy
STATIN: 03 - 23 POOL ELEV: __ 288.90
DATE : tolinl1y TIME: 1035
T DEPIHFROM TP | TEMPSC COND | D.0. (PPM) pH ORP
(Fect)--(Moters)
130, -- 39.6
125 -- 38.1
10 -- 36.6
115 -- 35.1
110 -- 33,5
105 -- 32.0
100 -- 30.5
95 -~ 29.0
90 -- 27.4
85 -~ 25.9
80 -- 24.4
75 -- 22.9
0 -- 213 {
65 -- 19.8 {
60 -- 18.3
55 -- 16.8
50 -- 15.2__ )5, 2.2 | 32) 3.1 145 213
45 -- 13.7 ;3.8 12.3 . 318 9-14 743 280
40 -- 12.2 12.4 12.4 31 9.21 136 28l
35 == 10.7 _ 10 [TV ; 32} 9.33 2.35 293
30 -- 9.1 9.1 12.1 Jd03 341 _2.33 29
25 -- 7.6 2L 181 245 .09 _ 7-29 301
20 -- 6.1 6.0 B ! 279 29 1.30 303
15 -- 4.6 4.6 13k 2B 1 EBle 131 303
lg -- i"; 3:2 12.4 =28 914 71-1 sod
- . L. 121 . 9.5 148 306
SWRFACE  _Suarace | 131 T . 301
]
E
|
E NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE .

AWG 79 A-LE
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WATER QUALITY TESTING

PROJECT: _ Blue  Magsy
} STATION: _o0f - 24 POOL ELEV: __. 288.90

DATE: 1olial1y TIME: 1100

: DEFTH FROM 100 TEWPTC cGo | 0.0. )] pr orP
} (Feet )--(Meters) ) - .
3 . IO -- 39.6
125 -- 38.1
120 -- 36.6
115 -. 35,1
110 -- 33.5
‘ 105 -- 32.0
B 100 -- 30.5
. 95 -- 29.0
90 -- 27.4
85 -- 25.9
80 -- 24.4
75 -~ 22.9
70 -- 21.3
65 - 1908
60 - 18.3
55 -- 16.8
S0 -- 15,2
45 -- 13.7
40 -- 12.2
35 -- 10.7 _jo.9 W1 542, 1(.18 113 241
| . 30 == 9.1___ 931 0.9 .323 10:94 1.¢5 253
25 -- 7.6 1e 3.1 L2191 12.95 1.51 168
20 -- 16‘2 b.o 13-b 212 9.13 2.4y 215

3.1

1.5

‘_._.~-us_. "_Ax “‘&. B T

4.9 136 2218 8.11 7.39 28)
3.} 129 .219 9.12 1.4b. 281

b 12.1 .21 .30 7.50. 290
SWRFACE  _Svarace | 139 29 1 #s» 2.55 292

NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE,
AW 79 ' A- ‘9




| WATER GUALITY TESTING

PROJECT Arve Marsy
STATICN: __ 97 - 27 . POOL ELEV: 288.4¢
DAIE: wlialie TIME: na2s

TR TN T T2 COND | D.G. (PPM) pH ORP

{Foet)~-{Meiers)

T4, << 39.5

125 -- 33.1

120 -~ 36.5

115 -~ 35,

113 -- 33.
‘- 105 -- 32.
- 1c0 -- 30.
= 95 -- 29.
: 90 - -
'3 85 --
3 80 -
. ad - 75 —
70 ~- 21.3 )
65 -- 19.% ]
60 -- 13.5
55 ~- 16.8
50 -- 15.2
45 -- 13.7
40 -- 12,2
35 ~- 10.7 _ 101 ITEN 348 10. 90 1.170 272,
30 -- 9.1 .2 .l 341 10-9% 7.10 277
25 -- 7.6 15 1.8 341 [T 1.15 218
20 -- 6.1 G-} 13.0 .294 .93 719 218
15 -- g-g ' 13.6 218 .10 744 294

1.5

P N R T

(SN N ach ¥, I 2,

N
>
[

o

NN
1\):.\\.
Ll TRV

10 -- 3.2 3.0 A1 ?.13 7.44 298

5 L5 e 1,218 §.10 147 300
SURFACE  __ Sparace 4.2, 219 8.33 1.52_ 302

NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE .
AW 79 A- 70
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WATER QUALITY TESTING

PROJECT ; Bisg MaasH
SYATICri: 10 30 POOL ELEV: 208 90

DATE ; jolig 119 TIME ; 1210

SV RN SR

DEPTH FroM TCP TeMP g COND 0.0. (PPM) pH
(Feet)--(Mters)
130 -- 39.6
125 -- 38.1
lm - 36.6
115 -~ 35.1
lm - - 3305
105 -- 32.0
100 -- 30.5
29.0
90 -- 27.4
25.9
80 - 2“."
22.9
21.3 ;
65 - 19.8 '

A gt o et e akg S
g —

s A,

e

A 0
0
w
1
]

L
©
n
'
i

L1 YT g
) ~
ow
[}
[ |

g
W
W
]
[]
[
[« Y
[ ]

1 Y

6 __18 1.9 3.8 19.95 1.7¢
1__ e T ) .3L8 n.ol 116
-g 4§ 2.3 .354 .67 7-90
5

——30 2.6 .29 13-41 8.18
1.1 12.1 .2B0O 11.69 1.93
SURFACE Svarace 15.9 215 .45 8.14

o W e - N

NAP FORM 1712 PREVIOUS EDITIONS OF THIS FORM ARE OBSOLETE.
A 79 - P




WATER QUALITY TESTING
PROJECT : Brug MARSH

STATION: 11 - 3} POOL ELEV: '288.90
DATE: whsly TIME: 1240
,
DEPYH FROM TOP TEMPTC COND [ D.0. (PPM) pH —ORP
(Feet )--(Meters) :
T30 -- 39.6 i
125 -- 38.1
120 -- 36.6
115 -- 35.1
110 -~ 33,5
105 -~ 32.0
100 -- 30.5
95 -- 29.0
90 -- 27.4
85 -~ 25.9
80 -- 24.4
75 -- 22.9
70 -~ 21.3
65 -- 19.8
80 -- 18.3
55 -- 16.8
¢ -- 15.2
45 -- 13.7
40 -- 12.2
35 -- 10.7
30 -- 9.1
25 -- 7.6 D
! 20 -- 6.1
‘ 15 -- 4.6
10 -~ 3.1 33 12.2 382 1092 1.88 223
5 -- 1.5 ™ 1.0 385 10.53 KXY 23
SWRFACE  _ Svmeace | 124 380 963 2.90 23§
J.
y .
: N:PFU!M 1712 PREVIOQUS EDITIONS OF THIS FORM ARE OBSOLETE.
, 79 ~ .
| G 4-72
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B e e ma-

Project: _ BLUE. N1EREH - = ren JBAIL
Stavions 4. lecstion: _ _ sP/zu/Ay

Date: __2__3___Q_C_7_,_;7j g Time /2 fl_i__ — - S.D. ,'_,_'4'1- P -

Veather:  CLEALING - ”Porsu czaqg_;__‘;‘amuré‘ i A
/’3 636

% . Coments: - . ' . ___.__jjb ,,__

T . . : - — : - “ e
t? Decpth Temp Cond J Do ’ ) . /C— f-> |

{ & *C | mhos/em | (Gmg/1) | B - #frob w L |
sucr|rz9 | 3y3 1730 | 90 ' SN 1
: 11701 397 | /2.8 | 20 - - 3 1z [
¢ /650 348l 128 90] | ] . 1

/
2
3 1651 3481 12.71 39 . .
Yy /5.0l 348\ /2. 3.79] A
5
4
7
8 |
q

o
_ 1301 355| 8.t 1 81 __
1251 3¢71 48 . )
8] 8.0 | . .
o
/

—

1251 370§ ¢
.51 399 | é.
7

20 o S
4.5 1 399 , 8.0 : .

/0 /1.5 | oo 77 1 8.1 ' :

[/ /o | 465 | 806 | 8/

12 (o | #0991 8.3 | 8./ . :

/3 1o 45 | 8.3 | g02

1Y 1.0 | 420 | 1.9 | Qolt|l porros
/
i
-
¥

e CRs B e v ey ot e o B o

7




R Shod A B e red o

o n'j.-.-a : L Brv~= , ﬁi’/}/&j'// 'Pm'ty: ia__{.{(- o

e ram e are e —— —

—— -

Station: 3 e . location: 411D LYJLE

Dater p?..'j -_]_(_/.'_'_75;- * Time: ____Z_‘Z/:.ﬂ

e

- ey g !
s.D. __,__Z,_Z,;_{_"_

Weathee: | (LOUDS S CHIILED . FHRIMLLY Stnsary  EROL
. . ' . /226
Y Cuacats: o ; .,/236.__

e e

[ nf:I.‘-'_h Terp Cond - DO - Co . F'C. f'j
=T °C mhos/cm 4 ,.(51'3']1) PH . #//oo h/
SURE._| 165 395 |25 | 87 -
1 Vo | 299 | s12.41 8.8 ‘3. /'/
(551 397 | 122 gg | T

501 3501 427 1 88 ]
45| 3ss | 14 [ 8¢ _

/[

2

3

o

5 1 /351 3¢o0 | 10/ 183

6 1301 368 | s¢ |83
7 1251 3791 93 | 82
g /1.5 | 390 8¢ | 8/
q .5 | Y70 8s | 82
/0 W5 430 | 4.5 | 8ol Boproar

A-7¢

——
O B Mt e Vage L Gmo® P e e o

TE e e e e T s T AT e st cimene em-

PR




-u“ N

g ‘-;.-iv,yuh‘-‘ ’ bmﬁ A( b

.~/

'

D - -
Depih TCwp .Cond * ,DO ' - E( FS
FT-M ‘c mhos/ca § (mg/1) pH . #//aa N

e+ e !
Troject: Bl Vi /I//.T’A"Sfy___._____-_ C e — . Party: :/.Q_ .
Station: 2 . ____. Location: ’PelAJC (/éé'f( s —

Date: 23 0/1, 7? “ Time: - //2& 7_5______
Weather: __o_u,_f'_{’c_‘f._.{(- SCRITELED ctovps - -

/7 Jo
e - - Wik N

< 2 - - —— e

Coi .ents:

7 3 ' : 1
7.3 SR - S i

17153
/4 P

1__3¥e
340 .

._5._0_@&’.-_._ :
/

3 ¥45

/3. &

Zo

3 ¥#7-

/1 ¥

85

347

/70./

&.3

352

75

8.2

2
=3
w
5
é

125 | 370 S.¢ | 7.8 Bbrros |
{

1
E

9-77




) L S O
Party: L4772

L BLE MARSH .

© - p—m—-

Tiojeet:

B

Slﬂlfon: P ./... '.~-—-——-—-—.‘

Locatfon: _ /A FLIOW

Diate:

2307, 75 e 034 _ so. __ 48

Veather: - _QVEL LAS] ~ SCRATTELE) LLo«DsS.

jos/o
- Jol(

Coinents: — —— —_—
‘ c=- — e Vi . - - - —— e — -
Depth Tenp Cond - Do 1 f c F‘S
FI-H °c mhos/cm | (wgll) | pH # /)i |

Cwso’ ).

8.5

—t

SURE

So .

85

V/LL.

y/ 722y

/.
2

So¥

7 o0

8.5

3

S04

85

B rrolm

e —

’ )

—

1

] —

(] 1

[ ! =
i }
¥ y '

. L

H
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}' APPENDIX B

;_ BLUE MARSH LAKE SECCHI DISC READINGS 3
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PLATE 1

BLUE MARSH DAM AND RESERVOIR
LOCATION
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PLATE 2

BLUE MARSH LAKE SAMPLING POINTS
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TARLE 1

CLIMATOLOGICAL DATA




TABLE 1

BLULL MARSH LAKFE

CLIMATOLOGICAL DATAl/ - JAN - SEPT., 1979

fg; Total Avg. Highest Lowest Days
By Precp. Snow Temp. Temp. Temp. With
L& MONTH (inches) {inches) (°r) (°F) (°F) Precp.
é ) JAN 10.27 9.1 27.6 61 6 21
3
4 FEB 5.01 4.2 20.5 49 -8 11
t MAR 1.94 T 42.8 79 13 6 :
;
3
e APR 4.12 0 49.5 79 26 11
A1 A
' MAY © 5,04 0 62.1 91 34 14 :
4 JUNE 4.32 0 67.7 88 42 9 ;f
- JuLy 3.06 0 73.2 93 a7 10
4’: :
AUG 2.11 0 72.8 93 43 8
SEPT 6.30 0 64.7 89 38 10

1/ Extracted from the Monthly Summary Report~ NOAA - Data collected at the
Reading Station.
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EXPLANATION

Nitrate - nitrogen, in
milligrams per liter
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Figure 1 ,--Map chowing nilrate-nitrogen covcenlrsiicie v sig
Tulrehoeken Creek basinm,
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EXPLANATION

Total phosphorous, in
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o Figure 2,--Map chowing total phosphorus concentrations tn Tulpehocken

Creek basin.




EXPLANATION

Dissolved oxygen, in
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] ‘ Figure #.--Map showing dissolved oxygen concentrations in the
b - Tulpehocken Creek basin.
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Figure 8§.--Graph showing relation between digcharge and total ;
nitrogen in Tulpehocken Creek basin near Blue Marsh
Dam site.
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